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What’s the Future of Robotic Bariatric Surgery?



My Disclosures
 Intuitive-Teaching/Research

 Covidien-Teaching

 Johnson&Johnson-Teaching/Research

 Gore-Teaching

 Activ Surgical-Research

 Boston Scientific-Teaching

 USGI-Research

 GI Windows-Consulting

 Many of the systems shown are in development and not regulatory 

approved



What Is the Goal of Minimally Invasive Surgery?

Better minimally invasive surgery
1. More precise and accurate
2. More reproducible and consistent
3. Easier on the surgeon physically and mentally
4. More efficient--quicker

More minimally invasive surgery
1. Stop open surgery
2. Optimize the procedure to the patient
3. Fewer incisions
4. No incisions

Digital platforms are Driving the Process



Evolution of Robotic Platforms

da Vinci® Si
• Dual Console option

• Enhanced HD Vision (1080i)

• Upgradable architecture

da Vinci® S  

• 3D HD Vision (720p) 

• Cross-quadrant access

• Streamlined set-up

2009

2006

1999

• ADVANCED INSTRUMENTATION

• FIREFLY  

• SINGLE-SITE

• SKILLS® SIMULATOR

da Vinci®

•Eliminates lap compromises

•Introduction of 4th arm (2003)

•Simple instruments

da Vinci® Xi
• Multi-quadrant access

• Crystal clear 3D HD vision

• Platform for future technologies 

2014

• XI SKILLS SIMULATOR
       (AVAILABLE NOW) 

• VESSEL SEALER
      (EXPECTED MID 2014) 

• FIREFLY
      (EXPECTED MID 2014) 

• STAPLER
      (EXPECTED MID 2014) 

• INTEGRATED ENERGY
       (AVAILABLE NOW) 

• FUTURE INNOVATION
      SINGLE PORT SURGERY



Prospective Comparison of Robotic 

versus Standard Laparoscopic 

Roux-en-Y Gastric Bypass
Erik Wilson, MD, FACS

Sherman Yu, MD, FACS

Terry Scarborough, MD, FACS

Brad Snyder, MD

Journal of Robotic Surgery 2008



Complications

356  lap patients

4 (1.1%)

8 (2.2%)

19 (5.3%)

6 (1.7%)

37 (10.4%)

4 (1.1%)

0

2 (0.6%)

1 (0.3%)

1 (0.3%)

0

6 (1.7%)*

14 (3.9%)

249 robot patients

1 (0.4%)

8 (3.2%)

13 (5.2%)

4 (1.6%)

26 (10.4%)

2 (0.8%)

1 (0.4%)

2 (0.8%)

2 (0.8%)

0

2 (0.8%)

0*

9 (3.6%)

 605 total patients

 Wound Infection

 Stricture

 Vomiting/Dehydration

 Abdominal Pain

 Total Minor

 Intraluminal Bleed

 Abdominal Wall Bleeding

 Trocar Hernia

 Rhabdomyolysis

 Stroke

 Pulmonary Embolism

 Leak

 Total Major

No significant differences except *p=0.040

All complications are reported over 90 days postop

No mortalities in either group



 Retrospective review of prospective databases

 University of Texas – Houston (578 patients)

 Database 2003-2011: Three robotic surgeons (E. Wilson, T. Wilson, Snyder)

 Celebration Florida Hospital (409 patients)

 Database 2009-2011: One robotic surgeon (Kim)

 Eastern Maine Medical Center (708 patients)

 Database 2005-2011: One robotic surgeon (Toder)

 Mean BMI 48.9 (range 32-92)

‘03 to ‘11--1695 Robotic Bypasses



Robotic Gastric Bypasses 1695
Early Major Complications (<30 

days)
Anastomotic Leak 2 0.12%

Abscess 3 0.18%

Bleeding requiring transfusion 14 0.83%

Pulmonary embolism/infarct 2 0.12%

Stricture requiring dilation 5 0.29%

Total 26 1.5%

Mortality 0 0%

Outcomes



Large Data- Gastric Bypass and Sleeve

 190,494 sleeves (12,877 matched) and 79,429 bypasses (5780 matched)

 Robotic sleeve vs. lap:  lower postop bleeding (0.16% vs 0.43%, p<.001), 

lower stricture (0.19% vs 0.33%, p<.001), longer operative time (103 vs 73 

min), otherwise no differences

 Robotic bypass vs. lap: fewer blood transfusions (0.64% vs 1.16%, p.001), 

longer operative time (158 vs 120 min), otherwise no differences

 Secondary matching performed to normalize operative times and 

conversion rate showed same results for sleeve but better results for 

robotic bypass:  reduced LOS, few leaks, less renal complications, less 

DVT



Fine Robotic Bypass is Ok But I’m Not Convinced.  

What About Revisions?



Revisional Bypass Weight Loss

Months

99 patients  / 2004-2010

 42 Vertical GBs

 29 Adjust GBs

 28 Fixed GBs

 



Revisional Gastric Bypass
Complications

Gastrointestinal leak  0(0%)

Intraabdominal abscess  1(1%)

Hemorrhage   0(0%)

Pulmonary Embolism  0(0%)

Pneumonia   1(1%)

Rhabdomyolysis   1(1%)

Intestinal obstruction  2(2%)

Incisional hernia   1(1%)

Marginal Ulcer   1(1%)

Dehydration   2(2%)

Epigastric abdominal pain  2(2%)

Nausea Vomiting   4(4%)

 



2009-2019 Gastric Bypass

Primary Revision P value

Leaks .2% (2/806) 1.1%(3/266) .101

GJ Leaks .1% (1/806) .4 (1/266) .435

• Gastrointestinal leaks are a dreaded complication in bariatric surgery. 

• Leak rates in the literature range from 0.1% to 1.2% after primary laparoscopic RYGB  and 4.5 
to 11.8% after revisional laparoscopic RYGB. 

• Robotic results were consistent with the lowest leak rates found in the literature and  the 
incidence of leaks after revisional RYGB was markedly below what has been reported with the 
laparoscopic approach, suggesting an advantage of robotic assistance for revisional RYGB. 



US Elective Soft Tissue Open, Lap and Robotics



>100,000 robotic bariatric cases in 2023:  Approaching 50% of US

Robotic Bariatric Surgery



Sleeve

59%

Bypass

30%

Revision

7%

DS/SADI

3%

Other

1%

2020 Overall Bariatric 
Procedure Mix*

Sleeve

61%Bypass

18%

Revision

17%

DS/SADI

1%

Other

5%

2022 da Vinci Bariatric 
Procedure Mix

Robotics Prefering Anastomotic Procedures

*based on MBSAQIP procedure 
estimates 
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Slower Times in Robotic Bariatrics

But Lap Bypass Growth is Flat

Robotic Bypass Growth is Accelerating

35% of Robotic Cases Bypass

Robotic DS Growing Too

Many more robotic DS than Lap DS



Is Robotics Increasing Complexity?



High Performance Robotics?

VS



High Performance Robotics?

Culture of converting 

open surgery to 

laparoscopy with 

robotics

Raising the Floor

Not Raising the 

Ceiling?

XX

X



Robotics is Surgical Driving Improvement?

Lots of learning curves and feedback overload?

Ports and setup variability

Haptics

Hybrid approaches

Slower

The roller coaster of surgical technique

Cost, Cost, Cost





High Performance Robotics

We are still 20 minutes 

slower on average cases

Reduced Latency

Reverse Scaling

Rotational Scaling

Very fast instrument 

exchanges

More ports and arms

Multiuse instruments

Combined endolumenal and 

laparoscopy at one console



Modular Arms
Medtronic Hugo

CMR Versius

Renovo

Mantra



SSI Mantra



Boom Mounted Arms



Microport (Medbot): Toumai®

 Developed by Shanghai Microport Medbot (Group) Co., Ltd., 
Shanghai, China

 The first four arm robotic surgery system in China

 Immersive console with single boom design

 Completed a registered clinical trial for application in urologic 
surgery in January 2021

 Completed over 1500 surgical procedures (all specialties)

 100+ 5G remote surgeries

 The platform is used in over 60 hospitals throughout China

 Single Port not yet in clinical use

 Largest medical tech company in China



Medicaroid: Hinotori Robot 

 The Hinotori system, developed by Medicaroid Corporation in Kobe, Japan

 This robotic surgical system features a semi-open console with a 3D HD view 
provided by a microscope-like eyepiece. 

 Single boom design

 The console includes loop-like handles that allow surgeons to control the 4 
wristed robotic arms

 The Platform is currently in use in Japan with plan to extend to other 
countries in Asia 

 Significant use in urologic surgical applications

 Approved only in Japan

 Telesurgery capable



Hokkaido Univ.⇔ Kushiro General Hospital

■Japan Surgical Society Project

300km
Guaranteed-type Line

Hirosaki Univ.⇔ Mutsu General Hospital

■Japan Surgical Society Project

150km
Guaranteed-type Line

Hakodate ⇔ Tokyo

■Japan Surgical Society Project

850km
Guaranteed-type Line

Hokkaido Univ. ⇔ Kyushu Univ.

■Japan Surgical Society Project

2,000+km
SINET(Dedicated Academic NTW)

①Nagoya ⇔ Okazaki (40km)
②Nagoya ⇔ Tokyo (320+km)

■Fujita Health university project

Dedicated network

①Kobe Univ. ⇔ Tokyo (500+km) 
②Kobe city 

■Kobe University Project

5G network

HINOTORI ( MEDICAROID):  
R&D and Feasibility Study for Realization of Tele-Surgery

※All the feasibility study used animal, dry model or cadaver.

Nagoya ⇔ Singapore (5,000km)

■”WIDE” project

Dedicated network





What’s Next?  DaVinci 5

Haptic Feedback

Improved 

Ergonomics

More Integrated and 

Efficient

Modern High Level 

Processing Power

Data Analysis



Table Mounted Arms

Johnson & Johnson Ottava



Single Port Systems

Vicarious Virtual Incision

DaVinci SP

Shurui Single



Task Focused Module 

Systems

Moon

Levita

Distalmotion

Dexter



-Flexible shafted transoral or 

transanal with robotic driven 

camera

-Passive instruments evolving to 

active instruments

-Involved in first Robotic CELS 

(combined endolumenal 

laparoscopic surgery) cases

-Table based designs and cart 

designs

-Endolumenal designs too

--Possible integrated robotic 

CELS with Verb

Monarch FDA approved

-3 arms in  1 flexible port

-Open surgeon console

-Limited excursion of arms

-Goal towards 15mm diameter and 

long length

Endolumenal Robotics



-Open vs Immersed Surgeon 

Side Cart?

-12mm, 8mm, 5mm, or 3mm 

instruments?

Asensus

Senhance

Luna



Ergonomics?  Who Wins



Opening the Black Box in the Operating Room

• Whats the Best AI Analysis Platforms 

for Bariatrics Now and Future?

OR Black Box

Proximie

Theator

Touch Surgery

CSATS

Activsight

Versius

Orpheus

Apella

Artisight

CareSyntax

Acquire the data

Classify it (annotate and segregate)

Analyze it (self, experts, 

cloudsourced, machine learning)

Make it useful



Machine Learning Task Recognition



Algorithms to Identify Workflow Variability



Ongoing Development: Activ Co-Pilot
A surgical documentation solution to drive more accurate billing

Problem

Inefficient surgical documentation workflow cause 
incomplete and inaccurate notes

Physician Burnout
200% increase in medical errors

Denials
Up to 65% due to insufficient documentation

Solution

Activ Co-Pilot populates image snapshots and a 
corresponding written description of complex and 
abnormal anatomy, pathology and physiology 
observed during a surgical case. This is particularly 
useful when unforeseen intraoperative complications 
or delays occur, and the reimbursement opportunity 
substantially increases (2-3X) for hospitals and 
physicians.

Use Case 1: Lap Chole

• Visceral and vascular injuries
• Bile duct injury
 $8k increase in reimbursement

Use Case 2: Colorectal

• Bowel injury, obstruction, 
perforation, ischemia, fistula

• Hemorrhage 
 $21k increase in reimbursement

Question: During a cholecystectomy, it is crucial to manage 
the surrounding organs and structures for a clear view and 
safe removal of the gallbladder. Given the current stage of 
preparation, how are the surgical tools being utilized to 
facilitate this process, and what might be the reasons for the 
specific actions being performed by the graspers?​

Answer: In the image of the cholecystectomy surgery, there 
are three graspers at work. One grasper is engaged with the 
gallbladder, likely holding it steady to either move it into a 
better position for the procedure or to provide tension so 
that the structures around it can be more easily seen or 
accessed. This is a common step to expose the cystic duct 
and artery which need to be clipped and cut during the 
surgery. Another grasper is retracting the liver; this is done to 
provide access to the gallbladder underneath it, as the liver 
can obstruct the surgical field if not retracted. The liver 
retraction also helps in reducing the risk of liver injury during 
the surgery. The third grasper does not have a specific verb 
or target associated with its action, indicating that it may be 
in transition or its purpose at the moment of the image is not 
defined. It could be used for a variety of tasks such as moving 
other tissues out of the way, providing additional tension or 
counter-tension, or it could be about to engage with another 
structure.​

Solution Prototype



Digitally Produced Task Based Insights



Kinematics: Robotic Objective Performance Indicators



Kinematics: Robotic Gestures



Echelon

45

Tristapler Signia

Titan

Sureform

Task Autonomy







Using Kinematic Data

 SmartFire parameters were 

tight

 SmartFire could pause 

throughout a fire to allow 

time for tissue to compress 

but would time out after 3 

times of minimal movement 

(5mm)

 No override



Improving the Algorithm
 SmartFire can now pause more 

frequently throughout a fire to 

allow more time for tissue to 

compression

 These changes were made to 

balance well with good staple 

line formation

 Forcefire allows override



Staple Firing Kinematics with Outcomes-Filicori

Objective Performance Indicators

Sureform stapler in 344 robotic sleeve 

gastrectomies and correlate these measures with 

postoperative outcomes. 

1. Stapling angles correlate with postoperative PO 

intolerance and staple line leaks

2. Cartridge staple height and peak firing force do 

not correlate with postoperative bleeding . 

Characterizing Advanced Stapling Technique Using Objective Performance Indicators in Robotic-

Assisted Sleeve Gastrectomy: A Retrospective Cohort Study

Sarah Choksi, MD1,2, Bishaka Hirachan, BS1,2, Jon Winalski, MD1,2, Kavita Jain, MD1,2, Ruben Salas-Parra, MD1, 

Craig Profant, MD1,2, Dimitre Stefanov, PhD1,3, Max Berniker, PhD4, Vikrom Dhar, MD1,2, Mitchell Roslin, 

MD1,2, Andrew Yee, PhD4, Filippo Filicori, MD1,2



Robotics Hype vs Reality
 It makes surgery better more most surgeons but not every surgeon, it raises the floor and 

raises surgical skill set in difficult situations:  THIS DEFINITELY INCLUDES REVISIONS

 It hasn’t changed dramatically in its form and function in 20 years—Until NOW

 The drive to more minimally invasive with smaller and fewer access points and 

endolumenal will be led by robotic platforms—combined approaches (CELS)

 Task specific vs specialty specific vs  procedure specific digital platforms are all being 

developed.   If you truly want to improve cost and value, then we need to support this 

development.

 Ergonomics is something the next generation of surgeons seriously care about

 Kinematic data is very powerful and justifies robotic platforms

 Robotic platforms are hard to make better but that’s not stopping massive efforts and 

investments in new platforms



The 10th Annual Surgical Disruptive Technology Summit is the preeminent forum for innovation in 

general minimally invasive surgery bringing together entrepreneurs, venture capitalists, surgeons, 

and medical device companies all in one place to showcase new ideas, products and procedures. 

There will be multiple in depth panels in surgical robotics, endolumenal surgery, artificial intelligence, 

surgical training and many more.

THANK YOU

Jan 23-25, 2025

Houston Texas

Erik B. Wilson, MD, FACS

Professor and Vice Chair of 

Surgery

Division Chief, Minimally 

Invasive Surgeons of Texas

University of Texas Health 

Science Center at Houston
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